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Abstract

Pregnancy in women receiving hemodialysis (HD) for end stage renal disease (ESRD) is a difficult and
challenging condition for both obstetrician, mother and fetus. In the last years, important improvements have been
made in the management of this patients with better outcome, for both mother and fetus. Although the maternal and
fetal risks are higher and the prematurity is the rule, the number of fetal survival has significantly increased in
recent years. The aim of this article is to present the latest recommendations regarding the diagnosis, management
and follow up of pregnancies in women receiving HD for ESRD.

Rezumat: Sarcina la pacientele cu hemodializă pentru boală renală in stadiu terminal.
                 Revederea literaturii si prezentare de caz.

Sarcina la femeile care fac hemodializă (HD) pentru boală renală in stadiu terminal (BRST) reprezintă o
condiţie dificilă si provocatoare atat pentru obstetrician, cat si pentru mamă si făt. In ultimii ani au fost realizate
progrese importante in conduita acestor paciente urmate de ameliorarea evoluţiei lor. Desi riscurile materne si
fetale sunt majore si prematuritatea este regula, numărul feţilor care supravieţuiesc a crescut semnificativ in ultimii
ani. Scopul acestui articol este de a prezenta ultimile recomandări referitoare la diagnosticul, conduita si urmărirea
sarcinilor la femeile cu hemodializa pentru BRST.
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Introduction

Pregnancy in a patient with end-stage renal
disease (ESRD) who is on hemodialysis, is challenging
by point of view of diagnosis, management and follow-
up. A multidisciplinary team formed by an obstetrician,
a specialist in fetal medicine and a nephrologist is
needed.  Since 1971, when Confortini et al. [1]
described the first pregnancy with a successful
outcome in a hemodialysis patient, important progress
has been made. Although prematurity, low birth weight
and fetal mortality are still high, the number of
successful pregnancies in dialysis patients has
significantly increased in the last years [2]. The

improvement is due to the changes in dialysis
schedules, better management of the complications
such as hypertension, preeclampsia, anemia,
polyhydramnios, new pharmacological and nutritional
approaches. Also, neonatal survival has risen due to
the development of the intensive neonatal care.

Difficulties in the diagnosis of pregnancy
in women on HD

Women with ESRD undergoing hemodialysis,
rarely conceive. They have fertility problems involving
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multiple factors. The hormone levels are altered:
prolactin and LH levels are increased, while GnRH
pulsatile release is modified. The sexual function and
libido are also altered and amenorrhea with
anovulation are present [3]. In addition, malnutrition,
uremic status and pharmacological agents contribute
also to the infertile status of HD patients.

The diagnosis of pregnancy in patients
receiving HD is difficult because the serum levels of
â-human chorionic gonadotropin (â-hCG) may be
increased in the absence of pregnancy. In addition,
anovulation and irregular menstrual cycles are
common in this disease and the symptoms of early
pregnancy can mimic complications of dialysis or
others diseases [4].

The main tool for the diagnosis of pregnancy
is the ultrasonography. This should be performed to
verify the presence of a live fetus and to determine
the gestational age.

Complication for mother and fetus

The main complications for a pregnant
woman on dialysis are: uncontrolled arterial
hypertension, preeclampsia/eclampsia, miscarriage,
anemia, polyhydramnios, placental detachment,
premature rupture of membranes, infections,
hemorrhage, preterm birth and death [5,6].

Uncontrolled arterial hypertension must be
treated, aiming to obtain a diastolic blood pressure <
80-90 mmHg [7,8,9]. The acceptable medications
include: labetalol, nifedipine, methyldopa and
metoprolol. In exchange, diuretics, ACE inhibitors,
angiotensin receptor blockers have to be avoided [10].
Preeclampsia is more difficult to diagnose in women
with ESRD who already have hypertension. Some
signs that could help the clinician are: worsening of
hypertension and proteinuria, decreased platelet count
or increased liver  enzymes. Preeclampsia is
associated with adverse outcome, preterm delivery,
smaller birth weight and higher rate of prenatal death
[11]. In a study conducted between 2001 and 2011
on patients with ESRD from Australian and New
Zealand Dialysis and Transplantation Registry, the
preeclampsia rate was 15%, with an 80% live birth
rate [10].

Polyhydramnios has an incidence of 30-70%
and is induced by the increased levels of urea, which
cause an osmotic diuresis of the fetus. The treatment
of this complication is the increasing dialysis doses [11].

Maternal anemia during pregnancy is, also,
an important complication. It is an independent risk
factor for low birth weight and preterm delivery
[3,12]. The hemoglobin target should be 10-11 g/dl
with a hematocrit of 30-35% [9,11,13,14]. To reach
and maintain this level of hemoglobin, patients should
receive erythropoietin stimulating agents, iron and
vitamins.

The main complications for the fetus are:
preterm birth, small birth weight, intrauterine growth
restriction, fetal distress, admission to the neonatal
intensive care unit, intrauterine or neonatal death [10].
Recent data describe a live birth rate of 73%, a median
gestational age of 33.8 weeks and a median birth
weight of 1750 g [8]. More than 40% of pregnancies
reached > 34 weeks of gestation, prematurity at < 28
weeks was 11.4% and 28-day neonatal survival rate
was 98% [10].

Another problem could be the delayed
diagnosis of pregnancy because of the amenorrhea
in ESRD women, with an increased risk of taking
teratogenic medication.

The start of dialysis in pregnant women

The clinical practice recommendations of the
Canadian Society of Nephrology, 2014, are “intent-
to-defer” over an “intent-to-start-early” the initiation
of dialysis for adults with an estimated glomerular
filtration rate (eGFR) < 15 ml/min/1.73 m˛ [15]. The
renal replacement therapy should be initiated when
eGFR is </= 6 ml/min/1.73 m˛ or with the onset of
clinical symptoms, such as changes in electrolytes,
fluid or acid-base balance, symptoms of uremia,
hyperkalemia [15].

An important factor associated with the
conception and the development of a pregnancy is
the moment when the dialysis is started. These high
risk pregnancies in women with chronic renal disease
can be divided into two groups: patients achieving a
pregnancy before starting dialysis and patients on HD
therapy at the moment of conception. A successful



Obstetrica }i Ginecologia   179

conception and pregnancy is achieved when the
residual function of the kidney is higher. A 50%
successful outcome was described in pregnancies
occurring in patients on HD and 80% in those who
became pregnant before starting HD [16]. The
newborn survival rate was 40.2% in pregnancies
started in women already receiving dialysis, compared
to 73.6% in those who started dialysis after conception
[16].

A more recent study from 2014 made on all
pregnancies reported to the Australian and New
Zealand Dialysis and Transplantation Registry reports
a higher live birth rate in women who conceived
before dialysis then those who conceived on dialysis
(91% versus 63%) [10].

Dialysis schedule for pregnant women

An intensive HD program for pregnant
women shows better outcome. Longer dialysis hours
(> 36 h/week) was associated with increased live
birth rate, greater infant birth weight  and longer
gestation, compared with shorter dialysis (<20 h/
week). Analysis of a cohort of 22 pregnant women
treated with intensified HD showed a live birth rate
of 86.4 % and a mean duration of pregnancy of 36
weeks [17].  Haase et al. showed an improved
outcome for pregnant patients using an intensified
hemofiltration program (24-36 h/week) [14]. After
16-20 weeks of gestation, HD schedule must be
changed from 3-4 sessions/week to daily sessions, 4
hours/day, in attempt to reach 20 hours/week
[18,19,20].

An intensive HD schedule is associated with
a lower level of blood urea nitrogen (BUN). Asamiya
et al. analyzed the association between maternal
BUN, birth weight and gestational age. The BUN
level is negatively correlated with birth weight and
gestational age. A birth weight of 1500 g corresponded
to a BUN of 49 mg/100 ml [21] and a gestational age
of 32 weeks corresponded to a BUN level of 48 mg/
100 ml. Therefore, the goal is to keep the maternal
BUN under 50 mg/100 ml [9,16,21].

During and after every session of HD,
maternal blood pressure and heart rate must be
carefully monitored in order to avoid hypotension and

hypovolemia. During HD significant changes occur
in amniotic fluid that can result in hypotensive
episodes [18]. It is mandatory to avoid maternal
hemodynamic instability that may reduce utero-
placental circulation. In one study describing uterine
and umbilical perfusion during HD, it was found that
the umbilical artery pulsatility index and the fetal heart
rate, increased significantly after HD, which may
reflect fetal hypovolemia [3]. Obstetric surveillance
consisting in continuous fetal heart rate monitoring
during and after each HD session is highly
recommended [3].

The electrolyte balance must be maintained
and the serum levels must be checked weekly [7].
The dialysate concentration of calcium and potassium
must be maintained at a level of 1.5 mmol/l,
respectively 3-3.5 mmol/l. Frequent HD can lead to
alkalemia and hypophosphatemia, so low bicarbonate
concentration (25 mEq/l) and oral intake of
phosphorous are recommended [17].

Weight management

Weight gain should be carefully monitored in
pregnant patients undergoing chronic HD. The
recommended weight gain in the second and third
trimesters is between 300 to 500 g/week [8]. Despite
the recommendations, it is difficult to distinguish
excess fluid gained between dialysis sessions and
pregnancy associated weight gain. The clinician
should perform a weekly physical examination to
detect the presence of excess fluid unrelated to the
pregnancy and help the patient to maintain a proper
weight.

Diet management

Nutritional support is an important issue
among pregnant women on dialysis. Malnutrition is
common in ESRD and is increased by the nutritional
requirements of pregnancy [6]. The dietary protein
intake recommended for a pregnant woman is 1.2-
1.3 g/kg/day. Considering the additional protein
requirement for a HD pregnant woman,  the
recommended protein intake is 1.8 g/kg/day [3].
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Pregnancy is a sta tus that requires
supplementation in vitamins intake.  In addition,
patients on HD   losses water soluble vitamins into
the dialysate, fact that contribute to the impaired
nutritional status. The main vitamins that needs to be
supplemented are: vitamin C, thiamine, riboflavin,
niacin and vitamin B6 [2].

Calcium supplementation is needed in order
to avoid abnormal fetal growth. The recommended
dose of calcium is 1.5-2 g/day [7]. In pregnant patients
on HD, the vitamin D needs are increased because
the placental conversion of 25 OH vitamin D3 in
calcitriol. Thus 25 OH vitamin D3 must be measured
every trimester and a supplement must be given if
the levels are low [4].

Anemia

Maternal anemia during pregnancy is
associated with increased preterm birth, infant
morbidity and mortality [12,22]. In pregnancy the
plasma volume increase by 3-4 l without an increase
in red blood cell mass. In healthy pregnant women,
the production of erythropoietin increases during the
first trimester. In HD pregnant women, in order to
achieve a level of 10-11 g/dl of hemoglobin and 30-
35% hematocrit, the erythropoietin doses should be
increased by 50-100% [7,9,11,13,14,22]. The use of
erythropoietin in pregnancy is safe [13].

Iron supplementation is needed for both
mother and fetus and oral administration should be
started as soon as possible. In refractory cases
intravenous administration of iron is necessary, in
order to obtain a transferrin saturation level above
30% [7,23]. Vitamin B12 and folate needs to be
supplemented to reach normal blood levels [7].

Case report

Case 1. A 36 years old woman, G3, P2,
known with ESRD, undergoing HD for 7 years,
pregnant on 33 weeks, was admitted in our clinic.
Secondary to the chronic renal disease, she has
hyperparathyroidism, arterial hypertension and
anemia. The patient had two other pregnancies
obtained during hemodialysis which ended with

preterm deliveries: in 2013 she gave birth to a 1300 g
baby who died in the postpartum period and in 2014
she delivered at 33 weeks a 1800 g baby who survived.
When the patient was admitted to the hospital she
had the first ultrasound examination during pregnancy.
This estimated a 33 weeks pregnancy with
polyhydramnios (AFI 22) but no other abnormalities.
She went 3 times/week for HD during this pregnancy.

Blood tests on admission revealed:
hemoglobin 10.4 g/dl, creatinine 2.41 mg/dl, urea 64.3
mg/dl, proteinuria 100 mg/dl.

Taking into account the patient and the baby
status, the induction of labor was decided. After 6
hours of labor, she delivered a male newborn, weighing
2000 g, with an Apgar score 6 and 8. In the early
postpartum period a hemorrhage was recorded and a
suction curettage was performed, followed by
oxytocin infusion. The hemoglobin level was 7.9 g/dl
and a unit of erythrocyte concentrate was given.

After 3 days the patient was discharged and
sent to continue HD treatment and nephrology
surveillance.

Case 2.  A 42 years old woman, with
hepatorenal polycystic disease and ESRD, on HD
three times a week for 1 year, pregnant on 36 weeks,
was admitted in our clinic. At admission the patient
was anemic (hemoglobin level was 8.1 g/dl) and
thrombocytopenic (platelets count was  131000);
creatinine level was 3.39 mg/dl and urea level was
119 mg/dl. The patient presented also polyhydramnios
(AFI 26).

Labor induction was performed by artificial
rupture of membranes and oxytocin infusion. After 5
hours of labor, the patient delivered a male fetus
weighting 2350 g, with an Apgar score 8 and 9. A
Kiwi vacuum was used to shortened the second stage
of labor and diminish the maternal effort. The next
day the patient was discharged from the hospital and
sent to a nephrology hospital to continue HD.

Conclusions

The management of pregnancy in patients
with ESRD is based on a multidisciplinary approach.

Pregnancy in pacients on hemodialysis for end stage renal disease. Review of the literature and case report.
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The rate of conception among patients with
end stage renal failure is very low. Despite of this
fact  these patients should be counseled for
contraception.

In case of a suspicion of pregnancy the best
tool for diagnosis of pregnancy is the ultrasonography.
In case of early pregnancy the patient should be
adequately counseled about the risks of complications
and the termination of pregnancy should be offered
as a reasonable option.

The stage of renal failure is considered the
most important predictive factor for the outcome of
the patient. Maternal complications recognize
uncontrolled hypertension, preeclampsia, preterm
birth, premature rupture of membrane, anemia,
hemorrhage, premature placental separation and
polyhydramnios. Fetal complications consist in
intrauterine growth restriction, preterm birth,
intrauterine death and high rate of admission to the
neonatal intensive care unit.

A better outcome for both mother and fetus
was possible in the last decade because of better
and a more intensive dialysis protocol, a more efficient
medication for better control of the high blood
pressure, a better nutrition for mother including a
supplement of iron, a careful intrauterine fetal
monitoring and a better care of the neonate. The
outcome is better for patients getting pregnant before
staring dialysis in comparison with patients getting
pregnant during maintenance dialysis.

After delivery patients should be carefully
evaluated for continuing dialysis or renal
transplantation.
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